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DETAILED ACTION 



Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 32 and 57 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. Claims 33 and 57 recites the limitation "according to the test methods described 
herein". There is insufficient antecedent basis for this limitation in the claim and it is 
unclear what test methods are encompassed by the language. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

2. Claims 32-49 and 57-58 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Te Raa et al. (WO0226370A1 - using US equivalent document US 
2004/0096378 A1). 

Regarding Claim 32, Te Raa et al. reference discloses a reactor comprising at 

least: 
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(a) a reaction area comprising at least one solid-state catalyst (Abstract); and 

(b) a coolable heat exchanger area comprising at least one housing at least 
partially accommodating an insert (Abstract and Figures 1-7, numeral 50 - rod shape 
insert), 

wherein the reaction area and the coolable heat exchanger area are in fluid- 
communication (Figure 1). 

Regarding Claim 33, Te Raa et al. reference discloses the reactor according to 
Claim 32, wherein the insert comprises at least one of the following properties 
determined according to the test methods described herein: 

(A) a heat pressure quotient A1 at an empty pipe speed v of 0.485 m/s of greater 
than 1.11 W/m2/K/(mbar/m); 

(B) a heat pressure quotient A2 at an empty pipe speed v of 0.728 m/s of greater 
than 1 .53 W/m^/K/Cmbar/m); 

(C) a heat pressure quotient A3 at an empty pipe speed v of 0.970 m/s of greater 
than 1.81 W/m^/K/Cmbar/m); or 

(D) any combination of any of the preceding (Page 3, Paragraph [0035] - 800- 
4000 W/m^/K). 

Regarding Claim 34, Te Raa et al. reference discloses the reactor according to 
Claim 32, wherein the insert comprises a plurality of elements (Figures 2, 4, 5, 11 and 
12). 

Regarding Claim 35, Te Raa et al. reference discloses the reactor according to 
Claim 32, wherein the insert comprise a degree of perforation of at least about 30 (Page 
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3, Paragraph [0038] - 20 to 90% of the cross sectional internal surface area of the 
reactor tube). 

Regarding Claim 38, Te Raa et al, reference discloses the reactor according to 
Claim 34, wherein at least a part of the plurality of elements are arranged around a core 
(Figures 2, 4, 11 and 12, numeral 51 - core). 

Regarding Claim 39, Te Raa et al. reference discloses the reactor according to 
Claim 38, wherein the core accommodates at least a part of the plurality of elements 
(Figures 2, 4, 11 and 12, numeral 51 - core). 

Regarding Claim 40, Te Raa et al. reference discloses the reactor according to 
Claim 38, wherein the core comprises at least two longitudinal elements (Figure 5 and 
Page 3, Paragraph [0039]). 

Regarding Claim 41 , Te Raa et al. reference discloses the reactor according to 
Claim 40, wherein the at least two longitudinal elements are twisted around each other 
to form one or more windings (Page 3, Paragraph [0043]). 

Regarding Claim 42, Te Raa et al. reference discloses the reactor according to 
Claim 41 , wherein the at least one of the elements is accommodated in the one or more 
windings (Page 3, Paragraph [0043]). 

Regarding Claim 43, Te Raa et al. reference discloses the reactor according to 
Claim 34, wherein the plurality of elements comprises a wire (Page 3, Paragraph 
[0043] - wire mesh). 
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Regarding Claim 44, Te Raa et al, reference discloses the reactor according to 
Claim 38 , wherein the core comprises a wire (Page 3, Paragraph [0043] - wire 
mesh). 

Regarding Claims 45, Te Raa et al. reference discloses the reactor according to 
Claim 43, wherein the wire comprises a metal wire (Te Raa et al - Page 4, Paragraph 
[0050]). 

Regarding Claim 46, Te Raa et al. reference discloses the reactor according to 
Claim 44, wherein the wire comprises a metal wire (Te Raa et al - Page 4, Paragraph 
[0050]). 

Regarding Claim 47, Te Raa et al. reference discloses the reactor according to 
Claim 32, wherein the insert at an inner space cross-section of the housing substantially 
fills this inner space cross-section (Figures 2, 4, 5, 11 and 12). 

Regarding Claim 48, Te Raa et al. reference discloses the reactor according to 
Claim 32, wherein the housing comprises a cylindrical inner space (Figures 2, 4, 5, 11 
and 12). 

Regarding Claim 49, Te Raa et al. reference discloses the reactor according to 
Claim 32, wherein the insert has a cylindrical form (Figures 2, 4, 5, 11 and 12). 

Regarding Claim 50, Te Raa et al. reference discloses the reactor according to 
Claim 34, wherein at least a part of the plurality of elements contact an inner wall of the 
housing (Figures 2, 4, and 5). 
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Regarding Claim 51 , Te Raa et al. reference discloses the reactor according to 
Claim 34, wherein at least a part of the plurality of elements comprise loops (Page 3, 
Paragraph [0039] - rings). 

Regarding Claim 57, Te Raa et al. reference discloses a process for oxidation of 
a hydrocarbon comprising the steps of: 

(a) communicating a hydrocarbon in a gaseous state to at least one solid-state 
catalyst of a reaction area of a reactor (Page 4, Paragraphs [0052] & [0053]); 

(b) oxidizing a portion of the hydrocarbon to hydrocarbon product (Page 4, 
Paragraphs [0052]); and 

(c) cooling at least a portion of the a hydrocarbon product by communicating the 
at least a portion of the a hydrocarbon product to a heat exchanger area comprising 
an insert (Abstract), 

wherein the insert comprises at least one of the following properties determined 
according to the test methods described herein: 

(A) a heat pressure quotient Al at an empty pipe speed v of 0.485 m/s of 
greater than 1 .1 1 W/m2/K/(mbar/m); 

(B) a heat pressure quotient A2 at an empty pipe speed v of 0.728 m/s of greater 
than 1 .53 W/m2/K/(mbar/m); 

(C) a heat pressure quotient A3 at an empty pipe speed v of 0.970 m/s of 
greater than 1 .81 W/m2/K/(mbar/m); or 

(D) any combination of any of the preceding (Page 3, Paragraph [0035] - 800- 
4000 W/m^/K). 
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Regarding Claim 58, Te Raa et al, reference discloses the process according to 
Claim 57, wherein the hydrocarbon comprises an unsaturated hydrocarbon (Page 4, 
Paragraph [0052] - ethylene). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 



not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C, 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

6. Claims 36, 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Te Raa et al. (WO0226370A1 - using US equivalent document US 2004/0096378 
A1) in view of Gough et al. (GB2097910 A). 

Regarding Claim 36, Te Raa et al. reference discloses the reactor according to 
Claim 34 except for the elements at least partially comprise a fiber-like material. Gough 
et al. reference discloses an insert made of filamentary material for placement within a 
heat exchange tube for improving the efficiency of the heat transfer of a fluid flowing 
through the tube (Page 1, Lines 4-11 and Page 3, Lines 1-4). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to use 
the insert material as taught by Gough et al., since Gough et al. states at Page 1, Lines 
4-11 that such a modification would improve the efficiency of the heat transfer. 

Regarding Claim 37, Te Raa et al. reference discloses the reactor according to 
Claim 34 except for at least two of the plurality of elements at least partially comprise a 
fiber-like material formed in one piece. Gough et al. reference discloses this insert 
(Figure 1, numeral 13 and Page 3, Lines 1-4). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to use the insert 
material as taught by Gough et al., since Gough et al. states at Page 1, Lines 4-11 that 
such a modification would improve the efficiency of the heat transfer. 

Claims 54-56 are rejected under 35 U.S.C. 103(a) as being unpatentable over Te 
Raa et al. (WO0226370A1 - using US equivalent document US 2004/0096378 Al) 
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Regarding Claim 54, Te Raa et al, reference discloses the reactor according to 
Claim 32 except for a part of the insert at least partially extends into the reaction area. 
Te Raa et al. discloses a bed of particulate catalyst material of alpha silver impregnated 
alpha alumina rings. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to make the solid catalyst rings as part of the insert 
since the insert of Te Raa et al. can comprise surface protrusions such as rings 
(Figures 6 and 7). 

Regarding Claim 55, Te Raa et al. reference discloses the reactor according to 
Claim 54 except for the part of the insert that extends into the reaction area comprises a 
catalyst. Te Raa et al. discloses a bed of particulate catalyst material of alpha silver 
impregnated alpha alumina rings. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to make the solid catalyst rings as part 
of the insert since the insert of Te Raa et al. can comprise surface protrusions such as 
rings (Figures 6 and 7). 

Regarding Claim 56, Te Raa et al. reference discloses the reactor according to 
Claim 32 except for the reaction area further comprises an additional insert comprising 
a catalyst. Te Raa et al. discloses a bed of particulate catalyst material of alpha silver 
impregnated alpha alumina rings. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to make the solid catalyst rings as part 
of the insert since the insert of Te Raa et al. can comprise surface protrusions such as 
rings (Figures 6 and 7). 
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Claims 52-53 and 59-60 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Te Raa et al. (WO0226370A1 - using US equivalent document 
US 2004/0096378 A1) in view of Tenten et al. (WO01/36364 using US equivalent 
document US Patent No, 6,740,779 B1) 

Regarding Claim 52, Te Raa et al. reference discloses the reactor according to 
Claim 32 except for comprising at least one additional reaction area in fluid- 
communication with the heat exchanger area. Tenten et al. reference discloses a single 
tube bundle reaction comprising a plurality of catalyst beds (Column 2, Lines 46-53). It 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to combine the teaching of Te Raa et al. and Tenten et al. for two stage 
catalytic gas phase oxidation reaction, since Te Raa et al. states at Page 2, Paragraph 
[0013] that such a modification would promote the pre-heating and/or post cooling of 
the reaction gases in the upstream and/or downstream portion of multi-tubular reactors. 

Regarding Claim 53, Te Raa et al. and Tenten et al. references disclose the 
reactor according to Claim 52, wherein the solid-state catalyst in the reaction area and a 
further catalyst in the additional reaction area are different (Tenten et al. - Abstract). 

Regarding Claim 59, Te Raa et al. reference discloses the process according to 
Claim 57 including an epoxidation of alkenes. However, Te Raa et al. reference does 
not disclose that the hydrocarbon comprises propene. Tenten et al. reference discloses 
a process for two stage catalytic gas phase oxidation of propene to acrylic acid in a tube 
bundle reactor (Column 2, Lines 46-53). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use the process of Te Raa 



Application/Control Number: 10/588,333 Page 11 

Art Unit: 1797 

et al. to oxidize propene to acrolein or acrylic acid, since Te Raa et al. states at Page 2, 
Paragraph [0013] that such a modification would promote the pre-heating and/or post 
cooling of the reaction gases in the upstream and/or downstream portion of multi-tubular 
reactors. 

Regarding Claim 60, Te Raa et al. and Tenten et al. reference discloses the 
process according to Claim 59, wherein the oxidized hydrocarbon product comprises 
acrolein or acrylic acid (Tenten et al. - Abstract). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HUY-TRAM NGUYEN whose telephone number is 
(571)270-3167. The examiner can normally be reached on MON- THURS: 6:30 AM - 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



HTN 
7/14/09 

/Walter D. Griffin/ 

Supervisory Patent Examiner, Art Unit 1797 



